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Abstract 
Objective 

A silicone rubber composition is provided for wiper blades having excellent climate 
resistance and especially causing no "vibration" or "squeaking." 

Constitution 

Silicone rubber composition for wiper blades which contains (A) 100 parts by weigjit of 
organopolysiloxane raw rubber, (B) 10-50 parts by weight of wet silica, (C) 10-50 parts by 
weight of diatpma^us ea^, (D) 0-50 p^s by weight of mineral powder with characteristic 
cleavage, (E) 0-1 0 parts by weight of fluoro resin powder and (F) 0.1-10 parts by weight of 
organic peroxide. 

Claims 

1 . Silicone rubber composition for wiper blades which contains: 

(A) Organopolysiloxane raw rubber 1 00 parts by weight 

(B) Wet silica 10-50 parts by weight 

(C) Diatomaceous earth 1 0-50 parts by weight 

(D) Mineral powder with characteristic cleavage x 0-50 parts by weight 

(E) Fluoro resin powder 0-10 parts by weight 

(F) Organic peroxide 0.1-10 parts by weight 

2. A silicone rubber composition for wiper blades of Claim 1 , in which the average 
particle size of diatomaceous earth is in the range of 5-40 |xm. 

3. A silicone rubber composition for wiper blades of Claim 1, in which the mineral with 
characteristic cleavage is mica powder or graphite powder. 

Detailed explanation of invention 
[0001] 

Industrial application field 

This invention pertains to a silicone rubber composition for wiper blades. In particular, it 
pertains to a heat-curable silicone rubber composition optimal for wiper blades. 

[0002] 
Prior art 

Previously, synthetic rubbers such as chloroprene rubber, styrene-butadiene rubber, 
styrene-propylene rubber, etc., have been used for wiper blades of vehicles. However, the climate 



resistance and wear resistance of these kinds of rubber for wiper blades are inferior; particularly, 
there is a phenomenon called "locking phenomenon" that stops the wiper operation as a result of 
the wiper blades sticking to the glass surface when the blades are partially dry or it is cold and 
freezing. In addition, there is a so-called "vibration phenomenon" caused by self-induced 
vibration due to the speed dependency of the coefficient of friction, which causes negative 
characteristics such as poor wiping, abnormal friction on the blade rubber surface and shortened 
life of various connections in wiper systems. In addition, the "vibration" and "squeaking" cause 
problems by producing a visual obstruction and being harsh to the ear. 

[0003] 

Problems to be solved by the invention 

The author of the current invention studied hard to solve the problems of the prior art, and 
as a result, the current invention was reached. Specifically, the objective of this invention is to 
provide a silicone rubber composition that has excellent climate resistance and causes no 
"vibration" or "squeaking." 

[0004] 

Means to solve the problems and operation 

This invention pertains to a silicone rubber composition for wiper blades which contains: 

(A) Organopolysiloxane raw rubber 100 parts by weight 

(B) Wet silica 1 0-50 parts by weight 

(C) Diatomaceous earth 10-50 parts by weight 

(D) Mineral powder with characteristic cleavage 0-50 parts by weight 

(E) Fluoro resin powder 0-10 parts by weight 

(F) Organic peroxide 0.1-10 parts by wei^it 

[0005] 

This invention is explained in detail as follows. Component (A) of this invention is an 
organopolysiloxane raw rubber used as the main raw material for a millable silicone rubber, and 
it is a high-molecular straight chain or branched organopolysiloxane showing rubber-like 
properties at room temperature. As an organic side chain, there are groups such as methyl, ethyl, 
vinyl, phenyl, 3,3,3-trifluoropropyl, etc., and preferably at least 50 mol% is methyl. Specific 
examples include dimethylpolysiloxane raw rubber and the same raw rubber with its methyl 
groups partially substituted with vinyl, phenyl or 3,3,3-trifluoropropyl groups. As a terminal 
group, there are groups such as hydroxy, alkoxy, methyl, vinyl and phenyl, but it is not especially 
restricted. 
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[0006] 

The wet silica of component (B) of this invention is a microparticulate silica prepared as 
a micropowder, for example, by carrying out the reaction of water glass (sodium silicate) with a 
mineral acid such as hydrochloric acid, sulfuric acid, etc., and removing the salt and water 
formed, and it is commercially available with trade names such as Nipsil, Carplex, Tokusil, 
Hi-S 1 , etc. The amount compounded is in the range of 5-100 parts by weight, preferably 20-90 
parts by weight, per 1 00 parts by weight of component (A). 

[0007] 

Component (C) of this invention, diatbmaceous earth, is a critical component since it 
provides sliding and vibration reduction properties as well as wear resistance together with the 
wet silica of component (B), and it is a characteristic component of this invention. The average 
particle size of this diatomaceous earth is required to be in the range of 5-40 urn. The amount to 
be compounded is in the range of 10-50 parts by weight per 100 parts by weight of component 
(A). 

[0008] 

the mineral powder with characteristic cleavage of component (D) of this invention is a 
component added to the composition of this invention as required and works to provide desirable 
slip properties and wear resistance. As mineral powders with characteristic cleavage, there are 
graphite powder and ferrosilicate powder. As a ferrosilicate, there are mica minerals such as 
white mica, paragonite, black mica, lepidolite, etc., clay minerals such as stilpnomelane, 
pyrophyllite, talc, serpentine, prehnite, montmorillonite, illite, glauconite, etc. There is a 
tendency that the higher the amount of component (D) added, the better the sliding properties at 
the interface with glass. Therefore, the problem of "squeaking n when the silicon rubber used 
comes into contact with a glass plate is reduced, and at the same time, the friction is also 
reduced. The amount of component (D) added is in the range of 0-50 parts by weight, preferably 
5-50 parts by weight, per 1 00 parts by weight of component (A). 

[0009] : 

The fluoro resin powder of component (E) provides the silicone rubber of this invention 
with lubrication, and it is used as required. One specific example is polvtetrafluoroethvlene 
powder. The amount of component (F) [sic; (E)] to be added is in the range of 0-50 parts by 
weight, preferably 1-10 parts by weight, per 100 parts by weight of component (A). 



[0010] 

The organic peroxide of component (F) of this invention is a previously known catalyst 
used for heat curing of silicone rubber compositions, and specific examples include benzoyl 
peroxide, t-butyl perbenzoate, 2,4-dichlorobenzoyl peroxide, monochlorobenzoyl peroxide, 
dichloro[benzoyl]peroxide, 2,5-bis(t-butylperoxy)-2,5-dimethylhexane, etc. 

[0011] 

The silicone rubber composition for wiper blades of this invention is prepared by simply 
compounding the above components (A), (B), (C) and (F) and, if necessary, components (D) and 
(E), but as required, low-molecular organosilicon compounds such as low-molecular 
organopolysiloxanes, diphenylsilanediol, diphenylmemylsilanol, etc., and 
high-vinyl-group-content and low-molecular organopolysiloxanes for blocking terminal hydroxy 
groups, pigments, agents to improve thermal resistance, agents to improve oil resistance, and 
other additives may be added without causing any problem. Incidentally, there is no special 
reason to limit the order of the addition of components (A)-(F), but in general, it is advantageous 
to use procedures in which components (A) and (B) are mixed by heating under reduced pressure 
in a kneader or mixer, and then, using a kneader, mixer or double rollers, component (C), as well 
as components (D) and (E), if necessary, are mixed, and finally component (F) is compounded by 
using a double roller. The silicone rubber composition prepared as described above is heated at 
100-180°C under elevated or atmospheric pressure for several minutes to several hours, and if 
necessary, it is subsequently vulcanized to obtain a silicone rubber product optimal for wiper 
blades having excellent climate resistance and friction resistance and causing no vibration. 

[0012] 

Application examples 

This invention is explained by using an application example as follows. In the application 
example, % is percent by weight, and the degree of plasticity is measured at 25°C. 

[0013] 

Application Example 1 

As component (A), vinyl-terminated (at both ends) dimethylsiloxane-methylvinylsiloxane 
copolymer raw rubber (degree of plasticity 160) with a methyl group content of 99.84% and a 
vinyl group content of 0.16% was used, wet silica with a relative surface area of 240 m /g was 
used as component (B), diatomaceous earth with an average particle size of 40 urn was used as 
component (C), mica micropowder or graphite powder was used as component (D), ... 
polytetrafluoroethylene powder with an average particle size of 40 um was used as component 
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(E), a 50% silicone oil paste of 2,5-dimethyl-2,5-(di-t-butylperoxy)hexane was used as 
component (F), and they were mixed in the amounts shown in Table 1 and kneaded to obtain a 
silicone rubber composition. The silicone composition prepared was cured by using a thermal 
press at 170°C for 1 0 min and then vulcanized in an oven at 200°C for 4 h to obtain a 
2-mm-thick sheet The hardness and tensile strength of the sheet prepared were measured 
according to JIS K 6301 . The composition was then cured by using a mold for wiper blades and 
was heated under the same conditions as described above. The molding prepared was placed in a 
tester for testing wiper blades. The surface of the silicone rubber molding was pressed against a 
glass plate wetted with water, and a wiping test was carried out for 24 h. The following test 
conditions were used: the pressure was 600 g, the wiping angle was ±45°, the swinging stroke 
was 45 cm, and the swinging speed was 50 swmgs/min. Water was added in drops at the center 
of the glass plate at a rate of 6 cc/min to carry out the swing wiping test for 24 h. The results 
obtained are summarized in Tables 1 and 2. 



Table 1 



//insert// 



Key: 1 Composition and characteristics 

I Experiment No. 

3 This invention 

4 Comparative example 

5 Methylvinylpolysiloxane raw rubber 

6 Wet silica 

7 Dry silica 

8 Diatomaceous earth 

9 Mica powder 

10 Graphite powder 

I I Polytetrafluoroethylene powder 

12 Organic peroxide 

13 Physical property 
Hardness 
Tensile strength 
Elongation 
Tear strength 
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Table 2 



//insert// 



Key: 1 


Item 


2 


Experiment No. 


3 


This invention 


4 


Comparative example 


5 


Vibration 


6 


Squeaking 


7 


Smoomvdping for 24 h with no vibration 


8 


No squeaking 


9 


Smooth wiping during the first several hours, but then vibration occurred 


10 


Significant squeaking 


11 


Squeaking during the return stroke 



[00140] 

Effect of the invention 

The silicone rubber composition of this invention contains components (A), (B), (C) and 
(F) and especially contains wet silica as component (B) and diatomaceous earth as component 
(C). Therefore, when the composition is used to manufacture wiper blades, the wiper blades are 
characterized by having excellent climate resistance with no "vibration phenomenon" or 
"squeaking." 



